Introduction
In the commercial propagation of plants by means of stem cuttings, it is customary to remove a shoot from the plant and divide it into sections, or "cuttings," which are then placed in the rooting medium. It is common knowledge that the tip cutting from a shoot is less woody than one taken from the middle portion, and that a cutting from the basal portion is in turn still more woody, indicating that the structure and degree of differentiation vary from tip to base.
Moreover, the behavior of cuttings, as regards their rooting responses, varies with the degree of "hardness." SCHRADER (3) has shown for the tomato, and ZIMMERMAN (4) Six pots contained rich greenhouse soil high in nitrogen, as judged by plant growth. Six others contained quartz sand and were supplied with mineral nutrients once a week, but no nitrogen. By this means plants were grown for examination and analysis which were of contrasting appearance and composition-the one group with high nitrogen and the other with low nitrogen.
Both lots grew vigorously until the last of March, when the plants in quartz sand with no nitrogen began to slow down in growth, as evidenced by shorter internodes and yellowish foliage. The vigorous growth of these plants for 60 days, however, with no external supply of nitrogen, is interesting. The plants in rich soil were dark green at this time.
By May 4, 101 days after planting, the leaves of the plants receiving no nitrogen were yellowish green with reddish margins and the canes were stiff and yellowish green in color. By contrast, the leaves of plants receiving liberal supply of nitrogen were dark green, and the canes were deep green and flexible. At this time material was cut for chemical analysis.
Several canes approximately 100 cm. in length were taken from both the high-nitrogen and the low-nitrogen plants. The two lots were kept separate, and the canes were cut into sections 10 cm. in length and numbered consecutively from base to tip. The analysis of this material is given in table I. The material from the high-nitrogen or soil-grown plants Figures 1-6 show the distribution and proportionate amount of starch in shoots of similar composition to those used for analyses. The relation between starch accumulation and total nitrogen content is inverse; that is, although nitrogen content is greatest nearest the tip of the shoot, the starch content is lowest.
In the comparison of shoots from plants grown in high and.low-nitrogen media, the accumulation of starch is less in the high-nitrogen grown shoots.
Accumulation seems to occur first in the xylem parenchyma, nelxt in the xylem rays, next in the perimedullary zone, next in the cortex parenchyma, next in the pith, and last abundantly in the cortex parenchyma. It is found sparingly in the phloem and rarely in the cambial zone, either fascicular or interfascicular.
In the sections showing greatest accumulation of starch, the greatest abundance is to be found in the xylem rays, perimedullary zone, and cortex parenchyma.
Chemical composition of rose shoots grown with high and low nitrogen MATERIALS AND METHODS The material used for analysis was grown and prepared for analysis as already described. The shoots from low-nitrogen plants growing in quartz sand were divided into two lots, nos. 1 and 2. The shoots from the high-nitrogen plants growing in soil were divided as nos. 3 and 6. Entire shoots were used in these analyses, with the exception of 2 cm. of succulent tips, which were cut from each lot and analyzed separately as nos. 4 and 5. The data are given in table II. Each lot was cut into pieces 0.5 to 1 cm. in length, and placed in a covered aluminum moisture dish and dried to constant weight at 800 C., 25 mm. pressure. The lots of succulent tips, namely, nos. 4 and 5, were then run for total nitrogen. The larger lots, nos. 1, 2, 3, and 4, were ground and again dried and weighed to determine the loss in grinding. Exactly 1 gm. of calcium carbonate was added and the whole sample extracted with hot 80 per cent. alcohol in a Soxhlet apparatus. Reducing sugars, sucrose, starch, and alcohol-soluble and alcohol-insoluble, materials were determined by the methods used generally for plant materials at this Station (2), determining the reducing sugars by Bertrand's method (1) and the starch by taka-diastase followed by acid hydrolysis. Corrections were applied to allow for the loss in grinding and for the addition of the calcium carbonate. Crude fiber was determined by the official method.
DISCUSSION
There is a high percentage of starch in the shoots from plants grown in the medium low in nitrogen ( 
